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MicHiGaN TeEcHNICAL BULLETIN 245

EXPERIMENTAL PROCEDURE

'he peaches used in this study were from Halehaven and Elberta
- planted in 1940 in a commercial orchard near South Lyon,
rigan. The trees were in a good state of productivity and vigor
were selected for uniformity in size and fruit load.

ickings were made to obtain samples at different stages of matur-
The first pickings were made when the peaches required from
» 19 days to ripen after picking. Additional pickings were made
vo-day intervals until the fruit reached tree ripeness. Only two
ings were made from each tree to minimize the effect of fruit
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Fig. 1. Peach production and utilization in Michigan, 1934-1952. (From
higan Agricultural Statistics, Michigan Department of Agriculture, May 1953.)

removal on the rate of growth or ripening of the peaches, and these
were made on alternate days.

Approximately 80 pounds of fruit were picked at random for each
maturity lot. The fruit was picked in the morning and immediately
taken to the laboratory where it was sorted on the basis of ground
color to obtain a uniform maturity lot of the harvest and to eliminate
peaches which varied considerably from the typical maturity of the
picking. ’

A description of fruit maturity was made for each harvest. For
this, a 60-fruit sample was selected at random from each maturity lot.
Twenty fruits were used for detail measurements and descriptions,
and 40 fruits were used for tenderometer determinations.

Fruit descriptions: The following fruit descriptions and measurements
were made on samples taken from each maturity lot.

Weight: Each fruit was weighed to the nearest gram.

Ground color and flesh color: Numerical values were given ground
and flesh color, using the apple color chart (Magness et al, 1926).

Blush: The percent of blush, based on fruit surface covered by a
distinct blush, was estimated.

Ring size: The ring size of each fruit was determined with the
standard fruit inspector’s size gauge.

Circumference: Circumference was measured to the nearest milli-
meter at the point of greatest transverse circumference.

Pressure tests: Pressure tests were made with the standard pressure
tester (Magness and Taylor, 1925) using 5/16 and 7/16 inch plungers.
Four pressure test readings were made on the peeled surfaces—near
the center of the suture, on each cheek and on the back. The right
and left cheek locations were determined by holding the suture side
of the peach forward with the stem upward. The back location was
directly opposite the suture.

Diameters: Measurements to the nearest millimeter were made at
the greatest diameter between cheeks, suture to back, and stem to
apex.

Pit browning: The approximate percent of pit surface which had
become brown or oxidized.

Tenderometer values: The tenderometer values were determined
on both unpeeled and peeled fruit using a FMC tenderometer with
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tys to ripen varied from 2.45 to 3.12 on the apple color chart; in 1951
m 2.9 to 8.3; and in 1952 from 3.3 to 3.6.

Since these fruits were harvested from the same block of trees in
e same orchard, the variations reflected the influence of the weather
nditions on the growth status of the tree and the maturation of the

iit. In 1951 and 1952, during the months of July and August, the

infall in this area was below normal and in 1952 it became necessary

water the trees during the first week of September to protect them.

The lack of sufficient moisture resulted in a more rapid develop-

snt of the yellow color and the peaches appeared more mature than
ey actually were. This emphasized the limitations of using a color
indard exclusively for harvesting peaches and indicated the necessity
being familiar with the growing conditions under which the fruit
atures in order to establish a ground color standard for harvesting.

Surface blush. The percent of surface blush was of little value as
guide to maturity. It indicated exposure to sun rather than actual

BLE 1—Summary of fruit measurements and description at harvest—

Halehaven
1951 1952

e harvested.......

8/27 | 8/29 | 8/31 9/2 8/18 | 8/20 | 8/22 | 8/24 | 8/26 | 8/26
's to ripen...... .o 6 4 2 1 12 10 6 5 3 2
und color......... 3.0 3.0 4.2 4.5 2.5 2.7 2.7 3.6 3.7 4.1
sheolofusseenannns 2.9 3.6 4.4 4.5 2.4 2.7 3.1 4.1 3.9 4.2
browning, %...... 1] 21 77 84 0.5 1.0 | 20 15 39 66
ght, gms.......... 83.0 | 100 112 108 114 93 99 140 130 148
g size, ineevoeinn. 2.1 2.3 2.4 2.4 2.5 2.4 2.4 2.7 2.7 2.7
umference, cm....| 17.1 18.5 19.3 19.1 19.5 17.9 18.5 20.6 20.7 20.9
meter, cm.
UHUT@. et eerennnnas 5.2 5.7 6.0 5.9 5.9 5.4 5.7 6.2 6.3 6.4
heek....... 4.5 5.5 5.7 5.4 5.7 5.4 5.6 6.3 6.2 6.4
ongitudinal 5.1 5.7 5.8 5.8 4.9 4.6 4.8 5.1 5.0 5.2
;sure test, 1bs.
heek.....ovvvenns 13.1 6.5 2.4% WP 13.7 | 15.8 | 12.2 7.8 7.8% 2.0%
aturé...oeeeeae..e| 11,0 4.3 0.5% bl 11,7 ) 1401 10.9 5.8 5.6% 1.5°
ack...iviniianna. 12.4 5.0 | 2.28 Sbla2a1 ) 13ls 9.3 5.3 6.1 2,08
derometer,
1bs. /sq. in.
alves, not peeled..| 52 39 30 20 60 56 55 43 35 33
alves, peeled......| 26 11 9 7 37 40 34 33 8 10
uarters, not peeled.| 48 46 32 21 87 78 61 63 36 24
uarters, peeled....| 37 21 11 7 53 51 49 38 6 12
iices, not peeled...| 97 72 oo ® ... 118 122 96 79 52 el
iices, peeled....... 81 53 24 11 87 91 80 63 37 15
ubes, not peeled... “ee 67 e ® oo % 114 99 96 65 35 e ®
ubes, peeled......| 58 37 14 10 84 77 68 57 34 13
ible solids, %..... 10.8 10.5 8.7 10.4 11.6 11.9 12.9 12.2 11.4 11.7
il solids, %....... 13.1 12.3 11.4 12.0 13.4 13.8 13.8 13.6 13.2 12.9

7/16 inch plunger.
No pressure.
No reading because of flesh softness.

TABLE 2—Summary of fruit measurements and description at harvest—
Elberta

1950
Date harvested.......... Sersssessane
9/8 | 9/10 | 9/12 | 9/14 | 9716 | 9/18 | 9/20.| 9/22

Days to ripen.ceeeerivreeronenecacss 13 11 9 7 6 4 3 4
Ground color. . theesesersvessanree 2.0 2.0 2.0 2.5 2.8 3.1 4.0 4.2
Flesh color...oovvviivnnrnrennnnnanns 2.0 2.7 2.9 3.8 3.8 4.0 4.2 4.4
Pit browning, %o ..oceeveecrscnoaoonns o 3 6 12 17 12 59 77
Weight, gms....oovevvennn. ceerenenes| 124 143 146 159 147 168 167 169
Ring size, in.....uven.. vesessene 2.5 2.7 2.7 2.8 2.7 2.9 2.9 2.8
Circumference, cm......o.ovvveevernnn. 19.9 20.6 | 20.8| 21.3| 20.9{| 21.8| 21.5 22.0
Diameter, cm.

Suture...covviiriiiiiiiiiiiiiiieians 6.2 6.4 6.5 6.7 6.4 6.8 6.8 6.7

Cheek.vevereerenrerenennnenenns .. 5.7 6.2 6.2 6.3 6.0 6.4 6.2 \a.w

Longitudinal............co0vuuvenn, 5.5 5.7 5.7 5.8 5.7 6.0 5.7 5.8
Pressure test, lbs.

Cheek....vovvvvnnnnn, eeesnieeeses| 18,7 17.3 | 15.2 | 12.7 | 14.5% 14.7% 6.2% 8.8%

Suture..ooveeeeineniiniirieiiaeess| 15.81 14.1 11,9 7.0 9.48 7.6% 4.9% 5.3%

Back.......ov0vuenn 15.6 | 13.5 | 10.5 8.5 9.6% 8.1%* 5.7* 6.0%
Tenderometer, 1bs./sq. in.

Halves, not peeled. .............. . oo | 104 70 58 48 41 34 35

Halves, peeled....... sesesencnns ‘es s 68 58 43 34 7 6 7

Quarters, not peeled....... Cererasen .. 97 94 87 61 61 33 30

Quarters, peeled....oceeveverennnns 93 69 51 47 29 8 12

Slices, not peeled.......oocvuvvennn. . . 132 95 100 62 vee v

Slices, peeled.covseenrrrnenn.. . vee 85 65 67 12 12 18

Cubes, not peeled. - eoo | 145 121 81 72 66

Cubes, peeled...... cevieseses] 143 122 90 56 59 40 14 11
Soluble solids, Forveeverereeennrennas 9.6 8.7 10.6 11.5 10.1 11.8 10.7 11.0
Total solids, Fo.cvvvverrannnn PN 13.8 | 13.7 | 13.4| 13.7| 13.1 13.7 | 14.4| 13.3

27/16 inch plunger.

maturity, and with the Halehaven, particularly, interfered with the
use of ground color as a maturity index.

Weight. Since it was not possible to make measurements on the
same fruits throughout the growing period, errors in sampling are
introduced and in some instances the data would appear to indicate
that the fruit decreased in weight during some periods of growth.
For this reason, only the over-all increases are considered. In 1951,
the over-all increase in weight for the Halehavens was 30 percent
during a 6-day growing period, and in 1952, 25 percent during an
8-day period. For the Elberta it was 36 percent during a 14-day
period in 1950, 53 percent over 15 days in 1951 and 86 percent during
12 days in 1952.

The lower weight increase for the Halehavens in 1952 may be
attributed, in part, to the lack of moisture during the latter part of
the harvesting period.

The large gain in the weight of the Elberta fruits during the 1952
season reflected the lack of rainfall during the early part of the grow-
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cheeks ripened to give good quality products. In 1951 the firmness
averaged 11 pounds or less, and in 1952 jt was 13 pounds or less for
similar quality. The pressure tests on the sutures averaged 2 pounds
lower than those on the cheeks, Similar results were obtained for
the Halehavens. It was noted also that occasionally greener fruits
of a later harvest were softer than those of an earlier picking re-
quiring the same ripening time.

The inconsistencies obtained during this study showed that there
are definite limitations in the use of the pressure test as an index of
peach maturity and indicated the difficulty in establishing a maximum
value at which peaches could be harvested and yield a good quality
product when ripened. These results are in agreement with those
previously reported by other investigators (Haller, 1952).

However, under Michigan conditions, it would seem that peaches
testing more than 12 pounds on the pared cheeks at harvest generally
could not be expected to yield a good quality product when ripened.
This standard, used in conjunction with ground color, would aid in
sstablishing a color index for the pickers and would help eliminate

TABLE 4—Summary of fruit measurements and description at harvest—
Elberta

1952

date harvested...............

8/30 9/1 9/3 9/5 9/7 9/9 9/11 9/11 9/7
ays toripen................| 17 13 9 7 8 6 4 3 2
round color............. 2.3 2.7 2.7 3.3 3.6 3.4 3.6 3.8 3.8
leshcolor.................. 2.5 2.8 3.0 3.6 3.6 3.6 4.0 3.9 4.0
it browning, %.............. (/] 4 8 8 18 33 63 31 34
"eight, gms.. tesseereees] 90 110 139 120 133 172 165 163 159
ing size, inveoveuiiiia..,... 2.3 2.5 2.7 2.6 2.7 2.8 2.9 2.9 2.8
ircumference, cm............| 17.3 18.6 20.2 19.4 20.0 21.4 21.7 21.5 21.0
iameter, cm.
Suture.....ooiiiiiiinnn.., 5.4 5.9 6.3 6.0 6.3 6.7 6.7 6.7 6.5
Cheek....oovvunnnnnnnn.... 5.1 5.5 6.2 5.8 5.9 6.4 6.6 6.4 6.3
Longitudinal. .............. 4.8 5.2 5.4 5.2 5.5 5.8 5.7 5.7 5.6
‘essure test, lbs.
Cheek..oovvennnvennnnnnan. 22.7 16.6 16.0 14.9 14.4 12.8 6.4° 4.02 7.5*
Suture.........e00vnvn....| 21.6 15.0 14.4 12.8 11.2 8.4 2.6* 1.78 4.4
Back....ovuveieinennnna...| 23.1 14.7 14.4 12.1 11.3 8.8 4.18 2,58 6.7°
'nderometer, 1bs./sq. in. .
Halves, not peeled..........| 74 63 71 59 48 46 31 30 35
Halves, peeled.............| 54 44 47 42 21 26 9 7 10
Quarters, not peeled........| 100 90 97 84 63 56 28 23 34
Quarters, peeled............| 61 55 74 52 43 42 10 7 10
Slices, not peeled...........| 165 110 117 90 85 74 41 . e
slices, peeled..............| 133 111 89 77 64 66 23 12 19
Cubes, not peeled..........| 136 108 94 87 79 60 31 27
Cubes, peeled..............| 100 85 87 84 63 53 16 11 14
'uble solids, %. . cveesees] 13,5 13.1 13.6 12.4 12.4 12.2 12.9 12.8 12.7
tal solids, %...............| 15.5 13.9 13.9 13.7 13.0 13.8 14.2 14.4 14.8

* 7/16 inch plunger.

TABLE 5—Coefficient of variation of measurements of peach maturity —
Percent Elbertas—1951

Harvest date.........| 8/29 | 8/31 | 92 9/4 9/6 9/8 | 9/10 | 9/12 | 9/13 | Ripe
9/13
Days to ripen......... 19 17 14 10 8 8 6 4 3 3
Weight, gms.......... 15.48 | 10.22 | 15.88 7.95 | 15.37 | 11.51 11.30 | 12.13 | 10.32 8.90
Ring size............| 11.52 | 4.97 [ 6.55 $.33 | 7.24 | 5.27| 3.19| 3.62| 4.47 2.08
Circumference, cm....| 5.64 3.94 5.76 3.16 6.03 4.92 4.66 4.34 4.01 3.19
Pressure, lbs.
Back..............| 13.73 13.01 | 12.30 | 12.33 | 14.32 11.85 | 21.51 | 64.49 | 81.35
Suture.............| 12.65 12.02 6.86 | 15.92 | 15.67 8.20 | 51.73 | ..... | ..... ceaee

Cheek 1...........| 8.00 7.08 9.17 9.23 | 11.44 8.20 | 20.34 | 54.06 | 68.00 cesne
Cheek 2...........| 7.08| 5.75 | ¢.88 7.76 | 6.81 | 10.50 | 20.03 | 58.78 | 71.50
Diameter, cm.
Suture.............| 4.97 | 3.52| 5.5 2.89| 5.54| 3.78| 4.00| 3.99| 4.76 2.21
Longitudinal........| 4.72 | 3.45 | 5.40 2.86 | 5.78| 3.32 | 4.50 | 4.36| 3.95 3.67
Cheek.............| 7.41 4.79 | 6.47( 4.14| 6.69| 4.91 | 5.26 5.06 | 5.06 | 3.06
Tenderometer
Halves, not peeled..| ..... | 16.96 | 9.27 10.33 | 14.89 | 19.20 | 19.55 | 18.54 | 15.25 | 10.67
Halves, peeled......| ..... | 14.76 | 13.30 12.65 | 17.53 | 19.38 | 39.52 | 32.06 | 47.39 30.78
Quarters, not peeled.| ..... 6.00 9.41 | 14.87 | 16.11 | 29.28 20.39 | 29,97 | 13.10 | 16.39
Quarters, peeled....[ ..... | 10.17 | 15.35 16.77 | 16.20 | 9.93 | 22.48 | 56.60 | 61.60 35.35
Slices, not peeled...| ..... 2.22 2.79 0.90 7.98 6.77 | veeee | 1110 | wuvu ) ounn,
Slices, peeled.......| ..... 2.00 2.56 5.74 2.00 1.69 6.06 | 16.22 | 32,17 | 39.80
Cubes, not peeled...| ..... | ..... 4.37 5.32 5.28 2.85 0.96 5.74 | ... | ...,
Cubes, peeled......| ..... | 13.70 | 8.86 13.20 | 5.20( 6.37 | 1.61 1.57 | 11.36 | 1.00

TABLE 6—Correlation coefficients between tenderometer values and Ppressure

values
Slices Cubes
Pressure mm.»_? Hale-
values haven Elberta haven Elberta
5/16”

1952 1950 1951 1952 1952 1950 1951 1952

Back.......| .992 .726 .992 .932 .916 .965 974 .923
Cheek (avg.)| .991 coee .974 .926 .862 .806 .916 .904
Suture......| .986 .778 -.922 .938 .831 .976 .832 .959

the harvesting of immature fruit. Haller and Smith (1953) reported
that Elberta peaches testing 16 pounds or more on pared cheeks should
be graded immature. ;

Tenderometer readings. The results obtained with the tender-
ometer indicated that it could be used for determining flesh firmness
and, indirectly, maturity of peaches. However, similar limitations
apply to the tenderometer as to the use of the pressure test for an
index of fruit maturity. The data obtained showed greater consistency
when either peeled slices or cubes were used.
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High statistical correlations were obtained between the tender-
meter readings of peeled slices and cubes and the pressure tests.

Pit browning. Neubert, et al (1948) have reported that the appear-
nce of brown color on at least 5 percent of the pit surface was neces-
ary to assure that the fruit was sufficiently mature to develop good
avor during ripening, but that precise standards could not be estab-
ished due to seasonal variations. In this study, data obtained on the

rABLE 11—Effect of ripening conditions on wilting loss, pit loss, skin loss,
yield and drained weight—Halehaven, 1952

Wilting Pit Skin Yield Drained Weight

Days loss loss loss Flavor®

ripened Canned | Frozen | Canned | Frozen score

% % % % % ozs. 0zs.

75° F. 6 11.7 7.6 4.2 88.1 85.8 14.3 11.1 3.8
Moderate 8 16.4 7.0 3.8 89.4 87.1 14.8 11.6 3.5
Humidity 10 19.0 8.1 4.2 88.7 86.7 14.8 11.7 2.3
75° F. 6 8.5 7.2 4.0 88.1 86.0 14.0 11.2 3.5
High 8 10.7 7.1 5.0 88.1 85.9 14.4 11.2 3.3
Humidity 10 12.4 7.2 4.9 88.6 86.3 14.5 11.4 2.5
85° F. 6 19.7 8.4 7.0 83.4 81.5 14.8 11.6 3.5
Moderate 8 26.7 8.9 5.0 87.2 85.2 15.3 12.1 1.8
Humidity 10 28.7 9.1 4.8 86.5 84.3 15.4 12.6 1.8
85° F. 6 10.6 6.5 5.6 87.3 85.1 14.1 11.6 3.5
High 8 14.1 7.7 5.0 87.9 85.7 14.6 11.5 2.3
Humidity 10 19.7 7.8 4.3 88.2 85.9 14.8 11.7 1.6
95° F. 6 24.3 8.3 8.5 82.4 80.5 14.5 12.0 1.5
Moderate 8 28.5 9.4 8.1 85.0 80.1 15.2 12.6 1.6
Humidity 10 37.1 10.0 7.5 83.0 82.0 15.5 13.1 1.1
95° F, 6 11.9 7.7 10.3 82.8 81.0 13.3 1.6
High 8 24.6 7.4 8.3 86.1 82.6 13.6 12.1 1.8
Humidity 10 22.4 8.1 7.8 84.2 82.3 14.0 12.2 1.3
75° F. 3 5.5 6.5 4.5 89.0 86.7 13.4 10.0 4.1
Moderate 5 10.0 6.8 4.0 89.5 87.4 14.0 10.3 4.0
Humidity 7 12.6 5.5 3.9 91.7 89.6 14.3 10.8 3.9
75° F. 3 4.2 6.8 4.3 89.4 87.2 13.8 10.4 4.0
High 5 5.9 6.6 4.3 89.5 87.3 13.8 10.5 4.1
Humidity 7 7.9 6.1 3.8 90.5 88.1 13.8 10.1 3.6
85° F. 3 10.6 7.4 7.1 86.6 84.3 13.9 11.1 3.6
Moderate 5 13.7 6.4 4.5 89.5 87.5 14.4 10.9 3.8
Humidity 7 18.3 7.5 3.8 90.0 87.4 14.5 11.2 2.0
85° F. 3 6.1 6.4 11.0 82.9 81.2 13.8 10.4 3.8
High 5 10.4 6.6 5.9 88.3 86.0 14.0 10.7 4.0
Humidity 7 12.3 6.7 4.9 88.4 86.1 14.0 10.9 2.3
95° F. | 3 12.5 6.9 10.2 81.6 79.8 13.9 10.9 3.0
Moderate 5 19.1 7.6 7.5 87.1 83.4 14.4 10.9 3.5
Humidity 7 26.5 7.6 5.9 87.4 85.5 14.5 11.7 2.8
95° F. 3 8.6 6.3 13.6 82.1 78.8 12.8 10.9 ‘2.8
High 5 11.6 6.9 15.4 79.7 7.2 13.1 10.6 3.6
Humidity 7 14.9 6.6 7.5 85.6 86.3 13.3 11.1 1.5

s —Excellent, 4 =Very good, 3 =Good, 2 =Fair, 1 =Poor.

TABLE 12—Effect of harvest maturity on wilting loss, pit loss, skin loss,
yield, drained weight and flavor—Elberta, 1950-52

Wilting Pit Skin Yield Drained Weight
Days ripened loss loss loss Flavor®
Canned | Frozen | Canned | Frozen score
% % % % % 0zs. 0zs.
1950 )
13, 00ieeennsennes 13.3 9.7 4.0 85.8 83.9 14.4 11.8 es
) § B R 12.0 8.4 4.6 87.0 84.8 14.1 11.5 ese
L R 12.0 6.8 4.2 89.0 86.7 14.0 11.3
Tevervanecossnsnns 7.3 6.1 3.8 90.1 88.0 13.8 10.8
L T R 5.2 7.0 4.5 88.5 86.0 13.6 11.1 cos
Giiiireecannnnns 3.7 6.5 4.5 89.0 86.5 14.0 10.9
K R 4.1 5.3 4.4 90.3 87.9 13.3 10.5 see
L I 3.0 6.2 4.5 89.4 87.1 13.5 11.0 e
1951
(R R 18.0 12.5 4.9 82.7 80.9 15.4 12.1 2.3
170 eennnscesanne 12.4 13.7 6.1 80.6 79.8 14.8 11.5 2.6
) L T Y 10.2 10.7 4.2 85.2 83.1 14.6 11.1 2.9
) {1 7.0 11.8 5.6 82.1 80.1 14.8 10.6 3.0
cerens 3.1 10.4 5.5 83.7 82.0 14.4 10.8 3.1
. T 7.8 9.8 4.1 86.1 84.1 14.8 11.0 3.1
Gievverensonnanes 4.9 8.6 5.0 85.8 83.9 14.3 10.6 3.6
L 3.5 8.1 6.2 85.4 83.4 14.1 10.5 3.5
K J 2.4 8.6 8.3 83.2 81.6 14.0 10.4 3.2
2eeeerraasecsanes 2.5 8.0 5.7 87.0 85.2 13.8 10.0 3.0
1952
) (' Y 19.1 13.0 8.9 80.6 77.0 14.6 11.8 2.6
) b 11.7 12.7 7.0 80.7 81.5 14.3 11.6 2.3
15, 0 icieeescennes 16.0 9.7 5.5 83.9 81.6 13.3 11.2 2.6
13 00etveeccannene 13.8 10.2 6.7 83.9 81.6 13.8 11.2 2.1
1§ P 9.6 8.1 5.5 84.9 78.4 13.8 10.8 3.1
100cceeeceecnncsns 9.9 7.2 6.0 86.1 84.0 14.1 10.6 3.3
[ R T 6.2 8.2 4.0 89.1 83.2 13.9 11.0 3.1
Oivivreosevananne 7.0 8.1 5.1 85.8 84.1 13.6 10.8 3.5
6.3 7.0 5.0 89.0 86.7 13.7 10.7 3.5
7.5 6.5 5.7 87.3 85.0 13.8 10.7 4.1
Teceesoososnannns 5.3 8.3 5.2 89.4 78.7 13.6 10.6 3.6
[ 5.0 6.0 5.3 83.2 84.5 13.6 10.4 4.3
R 4.6 6.9 5.5 86.4 84.4 13.6 10.2 4.0
K R T 3.1 6.8 5.1 88.3 85.9 13.5 10.2 3.5
R R 2.3 7.4 6.3 87.6 78.8 13.6 10.8 3.6

s 5 =Excellent, 4 =Very good, 3 =Good, 2 = Fair, 1 =Poor.

percent of pit surface which had browned showed considerable sea-
sonal variation, but in general, the results indicated that peaches
should show about 10 percent of the pit surface browned.

Soluble and Total solids. Only slight differences were found in
the soluble and total solids of the peaches at various harvest maturities
covered in this study (Tables 1-4). The variations obtained in these
values showed no definite trend and are probably within the experi-
mental error involved in sampling and analysis.

Wilting losses. The loss in weight of the fruit during handling
and ripening often is an important source of loss in the processing of
freestone peaches. In these studies, the losses varied from 1 to 18
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- pounds of fruit were accurately weighed into each of the trays,
d these trays were placed into the ripening cabinets within 6 hours
ter the fruit was picked.

ruit description. Determinations were made on representative
aches from each lot as described for the harvest maturity study.

ipening methods. The fruit was ripened in cabinets that held about
)0 pounds of fruit. The cabinets were constructed of waterproofed
lywood and were well insulated. Electrical heating elements, a
iermo-regulator and a small fan were used to obtain a uniform con-
olled temperature. Relative humidity was controlled at two general
vels with vents. When the cabinets were fully loaded and all vents
osed, a relative humidity of 90 to 98 percent was obtained. The
mperature and humidity ranges obtained are summarized in Table 7.

rocessing. One tray of peaches of each maturity was removed from
wch cabinet at each processing time. An attempt was made to
move the first fruit about 1 day before comparable fruit held at
> F. under conditions of high relative humidity had reached pro-
'ssing ripeness. Successive trays were removed at 2-day intervals.

Upon removal from the cabinets, the fruit was weighed to deter-
iine loss in weight, and all lots were compared for color and processed
- in the harvest maturity study. Observations were made on the
itting, peeling and general character of the fruit; and pit and skin
ss and yield data were obtained.

ABLE 21—Comparison of Halehaven and Elberta peaches analyses of
variance

Halehaven Elberta F

value
:cmm.&v 8.08 8.10 0.01
dnloss.ciiiiiiiiiiiiiiiiiiiiinin e % 6.49 6.12 1.49
ield, canned..........oiiiiiiiniin. % 85.78 85.98 0.21
ield, frozen.........viiiiiiiiinnnie. . % 83.14 83.58 1.10
stal loss, canned. ......vvvvnerine... . % 27.34 26.74 0.48
tal loss, frozen......ocvvvevenienne . % 34.95 32.41 4.26*
etloss, canned..............00000ne.. % 15.86 14.85 2.60
et loss, frozen...............00000n0 . % 22.70 20.22 10.43**
rained weight, canned.................0z. 14.20 14.24 0.06
rained weight, frozen..................0z. 11.00 11.11 1.70

*Significant 5% level.
“*Significant 1% level.

Processed fruit. The canned and frozen samples were evaluated as
described for the harvest maturity study. Comparisons were made to
determine the best ripening time under each ripening condition and
to determine the best ripening condition. Data were obtained on
drained weight.

DISCUSSION OF RESULTS

Fruit Descriptions: The fruit descriptions are summarized in Table 8.
Wilting loss during ripening: The wilting losses ranged from 4 to 88
percent, depending on the ripening condition and time (Tables 10,
11, 13-16). Higher losses occurred in the peaches ripened under
moderate humidities than in those ripened at high humidities. Peaches
ripened at 95° F. at moderate humidity had the greatest wilting loss.
These results emphasized that to prevent serious losses from wilting
during ripening, it is desirable to ripen peaches at moderate tempera-
tures (70° to 80° F.) and pick the fruit at maturities requiring 7 days
or less to ripen.

Peeling and Pitting: The ripening conditions had a distinct effect on
the ease with which the skins were removed. In general, the skins
slipped more readily from the fruit ripened at the lower temperature.
At 85° F. and 95° F. longer ripening periods were required before
the peels slipped readily, and this was most pronounced at 95° F.
under high humidity.

The peel loss of the Halehaven generally decreased with increased
ripening time, while those of the Elberta tended to increase. The
skin on the highly blushed portions of the Halehaven was very tender
and fragmented in peeling.

The freeness of the pits was not noticeably affected by the ripen-
ing conditions. The pit loss increased with increased ripening time.

RIPENING METHOD AND DESSERT QUALITY

Flavor: The flavor of the canned and frozen peaches was markedly
influenced by the method of ripening. In general, the best flavor
was obtained in fruit ripened at the lower temperatures, and this
flavor was maintained over a relatively long period of ripening. The
fruit ripened at 85° F., when the ripening period was relatively short,
was almost equal in flavor to that ripened at lower temperatures.
Peaches requiring longer ripening times or with prolonged ripen-
ing times tended to develop a stale or over-ripe flavor. At 95° F. the



tended to develop before they reached processing ripeness.

These results emphasize the desirability of ripening peaches at
the lower temperatures (70°-80° F.) to avoid development of stale
or over-ripe flavor and, if necessary, to permit holding the riper fruit
until the slightly greener fruit reached processing ripeness.

Texture: The texture of the canned or frozen fruit showed no marked
differences between the different ripening conditions.

Color: The color of the processed fruit was influenced by both the
length of ripening time and ripening conditions. The depth of yellow
color increased with an increase in the length of the ripening period,
but fruit ripened for longer periods of time at 85° and 95° F. devel-
oped an unattractive orange-yellow color.

With equal times of ripening, a deeper yellow color developed as
the temperature of ripening increased, and with any one ripening
temperature, the peaches held at a high relative humidity had a deeper
yellow color than fruit held at moderate humidity.

The higher ripening temperatures also increased the red color of
the pit cavity. At95° F, with longer ripening times, red color diffused
into the surrounding tissue. There was also a tendency for the red
2olor to become brown in the canned samples.

In general, the processed fruit from peaches ripened at 70° to 75°
F. varied from light to medium, with slightly deeper color under con-
ditions of high relative humidity. At 85° F. under moderate humidity
'onditions, the color varied from light yellow to orange and at 95° F,
rom medium yellow to deep orange. Under high relative humidities,
t was slightly deeper in corresponding fruit.

These data indicate that the depth of yellow color in the product
nay be controlled by varying the conditions of ripening. However,
- must be emphasized that it is essential to ripen the fruit until all
he green color has disappeared in order to avoid green color in the
nal product and to assure good flavor. Prolonged ripening at exces-
ively high temperatures should be avoided because of the develop-
tent of an undesirable orange color.

, ) G CONDI-

EFFECT OF HARVEST MATURITY AND RIPENIN

TIONS ON PIT LOSS, SKIN LOSS, YIELD, TOTAL LOSS, NET
LOSS AND DRAINED WEIGHT

The data obtained for Halehaven are summarized m.: H»me 9, 10
and 11 and for Elberta in Tables 12 to 16, and the statistical analyses
are presented in Tables 17.to 21.

Pit Loss: The pit loss of the Halehaven fruits was mmgmmn for both
1951 and 1952. Significantly higher pit losses were obtained mo.n the
Elberta in 1951 than either in 1950 or 1952, and the loss was ?mrom
in 1952 than in 1951. Covariance analysis showed ar.mn the pit _.Oum
differences could not be attributed to the effect of different .€_E=m
losses. No significant differences were found vmﬁémws.ﬁrm ripening
conditions for either variety and the losses were similar for both
<m~%ﬂm@3m~om&oz of pit loss on wilting loss is presented in Fig. 3.
The correlation was above that required for significance at the 1 per-
cent level. These data indicated a pit loss of 6 to 7 percent regardless
of the wilting loss.

10 T T T

PERGENT PIT LOSS
®
!

141, r= 5770

I 1 1 1 L
00 5 10 15 20 25 30

PERCENT WILTING LOSS
Fig. 3. Regression of pit loss on wilting loss.

a Significant 1 % level )
b Standard error of regression coefficient



mﬁ:hc&..Zo m_.mmnmzommm:vm_as_o%om émnmovﬂmm:mmme. Halehaven;
while those of Elberta were significantly lower in 1950 than in 1951
or 1952. Fruit ripened at 95° F., either at moderate or high relative
humidity, had significantly higher skin losses and the highest losses
occurred under high humidity conditions. Similar results were ob-
tained for both varieties,

Yield: The ripened fruit was weighed before and after preparation
for canning or freezing to determine the yield. The yields for Hale-
haven were similar for 1951 and 1952. Higher yields were obtained
for Elberta in 1950 than in 1951 or 1952. There was no significant
difference between the two varieties. The frozen peach yields averaged
about 2.5 percent less than those of the canned peaches because of
the loss occurring in the slicing operation.

The yields of both varieties ripened at 95° F. were significantly
lower than those ripened at lower temperatures.

High significant correlations were obtained between wilt loss and
yield (Fig. 4). The results indicated that the maximum yields that
might be expected were 88 and

88 T T T T
S— GANNED 85 percent, respectively, for the
<a@0,_|-”MM_m~ncn 25, r--5190 Q. Au. M r
o7|- SRELL L - canned and frozen peaches.
Y=859 - .NMﬂnvn 2.8,r--5040 .
o6l Lo - Total loss: The total loss includes
3 / wilting, pit and skin loss and the
= e // 1  difference between ingoing and
& oL \ . drained weights.
i \ The total loss for the canned
83 \ - Halehaven was greater in 1952
/ than in 1951, while the opposite
o \ | was found for the frozen peaches.
L . LN No significant differences were
m_O 5 10 15 20 25 30

PERCENT WILTING LOSS found between the years for the

Fig. 4. Regression of yield on  Canned Elbertas. For the frozen
wilting loss. samples, the highest total loss

2 Significant 1% level occurred in 1951 and the least in
bStandard error of regression

coefficient 1950.

A comparison of the ripen-
ing conditions showed that the greater losses occurred in the fruit
ripened at 95° F., and that the losses under moderate relative
humidities were higher than those at high relative humidities.

The total losses were similar for the canned samples of the tv
varieties but those of the frozen Elberta were significantly lower th:
those of the Halehuven.

The regressions of total loss 45 e
on wilting loss are presented in vl
Fig. 5. The data obtained indi-
cated that the total loss would . -
be about 20 and 28 percent, &
respectively, for canned and 2 3o
frozen peaches regardless of wilt &
loss. £ 25f
Net loss: Net loss includes wilt- mmo-
ing loss and the difference —— m...wmwz..mmmm.mw? re.4540
between ingoing and drained 8L i caneo .vm::mw ) e
weights. The canned Halehavens YTEOS 35 20%
had a greater net loss in 1952 10—
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than in 1951, while the opposite
was the case for the frozen sam- Fig. 5. Regression of total loss
ples. The least loss occurred in wilting loss.

the canned Elbertas in 1951 and a Significant 1% level .
in the frozen lot in 1950. The mcmm”w.“n_s& error of regressi
largest net loss occurred in the eve

lots ripened at 95° F. under

moderate humidity conditions.

In general, Halehaven had a w7
greater net loss than Elberta, but " \\
the difference was only signifi- 8 oo} P
cant in the frozen samples. e

The results obtained indi- = 20f
cated that a net loss of about &
8 percent for canned peaches & st o”
and 15 to 17 percent for frozen ok = s 2N pEAGHES
peaches can be expected regard- Lomwpﬂ mc .vma:mm
less of loss of weight by wilting sl Y-6T4 dx 2396, 12 870
(Fig. 6). %
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Drained weight. The drained
weights of the canned Hale-
havens were slightly r._mrm-. in » Significknt 1% Jovel

1951 than in 1952, while those bStandard error of regressi
of the frozen peaches were sig- coefficient

Fig. 6. Regression of net loss
wilting loss.



nificantly lower. The highest drained weights were obtained for the

canned Elbertas in 1951 and for the

lowest for both in 1952.

Significantly lower drained wei

frozen samples in 1950, with the

ghts were obtained for the canned

peaches ripened at 95° F. under conditions of high humidity. This
difference was not obtained in the frozen peaches. Apparently the
tissue of the fruit ripened at this high temperature and humidity was
so altered that the ability of the halves to recover from the wilting
loss during canning and storage was impaired. The drained weights

of the two varieties were similar.

The regression of drained weight on wilting loss is presented in
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Fig. 7. Regression of drained
weight on wilting loss.
a Significant 1% level

bStandard error of regression
coefficient

Fig. 7. With a wilting loss of 8
to 5 percent that may be ex-
pected in harvesting and han-
dling peaches requiring 2 to 4
days to ripen, the drained weight
of canned peaches averaged 13.7
ounces with an ingoing weight
of 145 ounces. To obtain a
drained weight equivalent to
that of the ingoing weight, a
wilting loss of about 18 percent
would be necessary.

For the frozen peaches, the
drained weights varied from 10.2
to 10.7 ounces with low wilting
losses, and generally about 29
percent wilting loss would be

necessary to obtain a drained weight equivalent to the ingoing weight

of 12 ounces.

SUMMARY

The results of studies during 1950, 1951 and 1952 on the relation
of harvest maturity and ripening conditions to quality of canned and

frozen peaches are presented.

Peaches should be harvested at a maturity requiring 8 to 7 days’

ripening for processing in order to obtain the highest quality and best
yield in both the canned and frozen product.

A pressure test standard cannot be established that will insure

the harvesting of all peaches at the proper maturity. The results
indicated, however, that peaches testing more than 12 pounds on
pared cheeks with 5/16-inch plunger will not ripen to give a high
quality product. .

Ground color is not a reliable index of maturity because it fluctu-
ates from year to year. However, used in conjunction with the pres-
sure test it will provide an index for the pickers to use. .

Weight, ring size, circumference and diameters do not provide a
means for determining the maturity at which peaches should be
harvested and only indicate the maturation of the peach.

Peaches ripened at 70° to 75° F. were found to have the v.oﬁ
quality and this quality was maintained over a Hw_ﬁ?.m_v\ long period
of ripening. Higher ripening temperatures resulted in the @o<m~oﬁ-
ment of stale or “over ripe” flavor unless the ripening period was
relatively short. This was most pronounced in fruit ripened at high
relative humidity.
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